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DETAILED ACTION 

Receipt is acknowledged of a supplemental IDS filed 1 1/26/2003. 
Claims 1-2 are pending in the instant application. 



Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1 and 2 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 1 is vague and indefinite in that the metes and bounds of the phrase "portion of an 
ArsR protein consisting of are unclear. It is unclear whether the phrase specifies (i) a portion or 
fragment of a protein of any length that is 90% identical to amino acids 1-97 of SEQ ID NO: 2 or 
(ii) a portion of the ArsR protein of the claim that has 90% identity over the entire length of SEQ 
ID NO: 2. It would be remedial to amend the claim language to distinctly claim the intended 
structural/functional features of the ArsR protein. 

Claim 2 is vague and indefinite in that the metes and bounds of the term "has" are 
unclear. The term "has" can be interpreted as "consisting of or "comprising". It would be 
remedial to amend the claim to use either open or closed language. 

Claim 2 is vague and indefinite in that the metes and bounds of the term "an amino acid 
sequence" are unclear. The term "an amino acid sequence" can be broadly interpreted as 
encompassing any amino acid sequence within amino acids 1-97 of SEQ ID NO: 2. 
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Alternatively, the term could be interpreted as "the" amino acids 1-97 of SEQ ID NO: 2. It 
would be remedial to amend the claim language to distinctly claim the intended 
structural/functional features of the ArsR protein. 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1 and 2 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

Claims 1 and 2 are drawn to an ArsR protein comprising a portion of an ArsR protein 
consisting of an amino acid sequence that is at least 90% identical to the amino acid sequence of 
amino acids 1-97 of SEQ ID NO: 2, which ArsR protein binds to a nucleic acid sequence 
selected from the group consisting of SEQ ID NOS: 3, 4, 5, 6, 7, 8, 9, and 10, and the claimed 
ArsR protein which has an amino acid sequence of amino acids 1-97 of SEQ ID NO: 2. The 
claims are interpreted broadly as encompassing a fragment of a protein that is 90% identical to 
any amino acids within residues 1-97 of SEQ ID NO: 2 or a portion of the ArsR protein that has 
90% identity to residues 1-97 of SEQ ID NO: 2. Thus, the claims can be interpreted to 
encompass literally any ArsR protein having only a portion of an ArsR protein sequence found in 
SEQ ED NO: 2 (e.g. any dipeptide of SEQ ID NO: 2). Even if one interprets claim 1 as being 
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limited to proteins comprising a portion of itself having 90% identity to SEQ ID NO: 2, the 
rejected claims encompass embodiments where at least 9 changes can be made within 1-97 of 
SEQ ID NO: 2, and further, where additional protein sequences can be present flanking the 
portion of the ArsR protein that has 90 % identity to SEQ ID NO: 2. Moreover, the proteins 
encompassed by the claims must function as an ArsR protein (i.e. "an ArsR" protein) and must 
be able to bind specific DNA sequences (i.e. SEQ ID NOS: 3-10). Therefore, the rejected claims 
encompass an enormous genus of proteins that must retain very specific functional properties. 

To provide adequate written description and evidence of possession of a claimed genus, 
the specification must provide sufficient distinguishing identifying characteristics of the genus. 
The factors to be considered include disclosure of a complete or partial structure, physical and/or 
chemical properties, functional characteristics, structure/function correlation, methods of making 
the product and any combination thereof The specification discloses SEQ ID NO: 2, a 1 17 
amino acid ArsR protein from E. coli. The specification describes codon optimization and 
subcloning of the ArsR coding sequence into a plasmid which contains a His6 carboxy terminal 
tag to provide a source of full-length ArsR protein (Example 1). The specification discloses a 
partial structure in the form of a recitation of percent identity where the protein must be capable 
of binding specific DNA sequences (e.g. page 33, lines 15-18). The only variants described in 
the specification are the deletion of residues 98-1 17 to make the protein less susceptible to 
aggregation/precipitation and deletion of residue 1 16 to increase the stability of the protein (e.g. 
page 33, lines 5-15; page 42, lines 24-25). No description is provided of any other variant of 
SEQ ID NO: 2. The distinguishing characteristics of the claimed genus are not described. The 
specification does not identify any particular portion of the ArsR protein structure that must be 
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conserved, nor does it describe structure/function correlation. With regard to the functional 
characteristics of the ArsR protein, the specification describes complementary oligonucleotide 
sequences of the ars operon from either a plasmid or chromosome in certain bacteria (e.g. page 
42, lines 28-30; page 43, lines 1-3; Table 2) and describes the binding of ArsR protein to the 
immobilized double stranded oligonucleotides in the presence and absence of phenlyarsine oxide 
(Example 2). The protein-DNA binding affinities were different for each oligonucleotide 
sequence used (page 44, lines 1 1-13). However, no description is provided of the effect of 
sequence alterations in the amino acid sequence of SEQ ID NO: 2 on binding affinity for any of 
the target nucleic acids. The specification provides no guidance with regard to which residues 
within SEQ ID NO: 2 might be essential for specific DNA binding. Therefore, no active variants 
are disclosed. 

The prior art does not appear to offset the deficiencies of the instant specification in that 
it does not describe a set of ArsR proteins comprising a portion of an ArsR protein consisting of 
an amino acid sequence that is at least 90% identical to the amino acid sequence of amino acids 
1-97 of SEQ ID NO: 2, which ArsR protein binds to a nucleic acid sequence selected from the 
group consisting of SEQ ID NOS: 3-10. The ArsR family of proteins requires at least three 
protein domains to function (i) a metal binding domain, (ii) a DNA binding domain, and (iii) a 
dimerization domain (Xu et al, The Journal of Biological Chemistry, Vol. 272, No. 25, pages 
15734-15738, 1994; e.g. Introduction). Shi et al (The Journal of Biological Chemistry, Vol. 269, 
No. 31, pages 19826-19829, 1994) define the metal binding domain of ArsR proteins as 
encompassing amino acids 30 to 36 (ELCVCDL) of the ArsR protein from E. coli plasmid R773 
(e.g. Introduction). Further, Shi et al demonstrate that ArsR mutants (C32Y, C32F and C34Y) 
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are able to specifically bind the ars promoter but have a reduced inducer response to a metal 
compound (e.g. Figure 5). Wu et al (Molecular Microbiology, Vol. 5, No. 6, pages 1331-1336, 
1991) describe ArsR proteins comprising amino acids 1-102 that are able to bind the ars 
promoter whereas proteins comprising amino acids 1-83 were unable to bind DNA (e.g. Table 
1). Xu et al (1997) define the region of the ArsR protein required for dimerization as residues 9- 
89 (e.g. Figure 1). Though a broad localization of the functional domains of the ArsR proteins 
has been described in the prior art, the specific structure/function correlation of residues essential 
for specific DNA binding has not been described. Further, natural variation in ArsR sequences 
known in the prior art does not make up for deficiencies in the specification. For example, the E. 
coli chromosomal arsR gene encodes a protein that is 75% identical to that of the E. coli R773 
repressor but only 26% identical to the staphylococcal plasmid pI258 or pSX267 ArsR proteins 
(Xu et al, The Journal of Biological Chemistry, Vol. 271, No. 5, pages 2427-2432, 1996; e.g. 
Introduction). Though sequence variation is present in ArsR proteins, the specific changes in 
SEQ ID NO: 2 which would allow specific binding to the ars promoter have not been described 
in sufficient detail as to provide a structural/functional basis for envisioning the broadly claimed 
genus of proteins. 

Given the very large genus of proteins encompassed by the rejected claims, and given the 
limited description provided by the prior specification with regard to the modifications that can 
be made to SEQ ID NO: 2 and still retain functional activity, the skilled artisan would not have 
been able to envision a sufficient number of specific embodiments that meet the functional 
limitations of the claims to describe the broadly claimed genus of proteins. Therefore, the skilled 
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artisan would have reasonably concluded applicants were not in possession of the claimed 
invention. 



Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1 and 2 are rejected under 35 U.S.C. 102(b) as being anticipated by Wu et al 
(Molecular Microbiology, Vol 5, No. 6, pages 1331-1336, 1991; see the entire reference. 

Wu et al teach the amino acid sequence of an arsenical resistance operon repressor from 
E. coli plasmid R773 (e.g. Figure 2). The disclosed sequence is contained in GenBank accession 
number PI 5905. The amino acid sequence from amino acids 1-97 of accession number PI 5905 
is 100% identical to positions 1-97 of SEQ ID NO: 2 (alignment provided) and therefore 
comprises a protein of positions 1-97 of SEQ ID NO: 2. 

Conclusion 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer Dunston whose telephone number is 571-272-2916. The 
examiner can normally be reached on M-F, 9 am to 5 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Remy Yucel can be reached on 571-272-0781. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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